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M ENI am ofa: Damped Vibrations = Somple Problems 


C 
EE is 
o X 


| Set origin at neutra d point (dampen has no effect) 
Select positive direction 


2/ Displace mass a small tve distance x, andl awe it a 
Small tye veloci ty X Release ihe moss. 
3| Z R= WRK —CK = mx (For own simple exanyle ) 


m "EE 
4| = X X tow x-o Wn = Rim > 0, 
m =u > $ 
= C 
EE 


X x AT. fo xc 


í = Damping Factor (damping ratiy) 
: Define EY | loc) Yo be. value vl c le make $ =| 


1 Fov undendlamped case where $<, | 
x(t) = A sinus +d) exp (- $t) y wi 7 uy Vi -$ 


Ea 


Given: R, C j radius R, mass Maich, 


Radius of aration ke 4 win ie D 
Neutral position as shown 4 ee 
Pinned ot cexleA G / = ns E -f 
Find: w, ,u4, 4, ol) 
\/ This is a rotational vibretion, with @ as independent vani akle 
2/ Give the disk a Small +e 
deflection e, & small +ve angulan 
velostty o. (+ 
Then release it. 
cy SS a EA. 


says e)- zs lk E o) - 


. CHOR: 
> Map Ree + 20¢,(3) 
s R A2 è R wv 
0 + 2C, (3-) e + 2k, E 6 = oO 
Mesh ke Mash Ke 
Y - 
o + 2 $0, 9 + Wn © = 6 


rk, (es) ic, y 
m: OU, = Mash ke f E Masa 3 2 Wa 


36 (2) 


may - w VEP 
xl) - f sa (uy t + ¢) exp ( — 153 


Ea: 
Mass M tS displaced. 2 mekas î 
and nekased : The data shown 


in the chart wee recorded.: 


Find: Wn, Wd, $ 
Estimase A din x) = Asin(wat +g) epl- fu, Y) 


x(t)[meters] 


MI [seconds] 


2T =| 
= SoS |W = 5, 701257 S$ 


A = 2, metes 


Prom qraph ie 
From graph ) 


F rom aroph , g x w° 


3«(d) 


É 
Note 1 > e product L functions : 


2m 0.2578. 


E + Pd e exp(—Sunt) 


x(t) [meters] 


,, t [seconds] 


In each penod Sy , the decaying exponential causes the 


) 


oscillation ampli tude ko decrease by a factor of ~0.8. 
-h È exp(-$u%) = 08 | 


im 


— f = hlos) > |- = fn (0.8) 
wa Al li 77" 
> Tum = 0.0355] 


z u,e NEP = toned oy = nara s 


- Ue) 
pan 8/2 FREE VIBRATION OF PARTICLES (DAMPED) NO.2 
rhe 2O-Kg body /s aisplaced @ aistance of 
200 (nm down the incline from its eque - 
rium position and released from rest. Express 
the arsplacement x from the egutiMbr/um 
Position asa function of time 
and find the ratio of two 
Successive amp//tudes 
of the Gamped 
Osc///atior. 


k = 500 N/m 
c= 100N * s/m 


Select oma where ZR =o (equilibrium) 
for EQUIV. Spr. corzsé K- 44-2000 Nim) 
ZA-mx gives 
— 2000X -/00X = ZOX 
ZOX * /OOX 4 2000X-0, X + 5X + /00X =O 
| X+2 $us X4 wy=g 
| - wn = v75 =10 ; l 
2$up2 5 — f -oas " 


2 € 
W = 4), V/- $? = Joyi-(a25)! = 9.68 rad/s Yo = p Deum 
x: CE? sin (eger +Y); X=0.2m 4 X-0 for t:0 give 
0.2=CSINW d Os -25C Si p * 268C COSY. Solve g get 
C*QZ07 m, (1 3/8 rad So Xr aate Sin (eaten 


rn) EI. EUG sers, age BOE Rf" 396] gom 
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See eon * on paag 3u(d ) 
Ratio = exe(- Su, Tp) = op (~ LonsdUndCo 3) = 0.199 
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36(f) 
Summ any — Dam p ed Vi brat tons 


ew 


Governing equation P NN: Liun X + uL x = 0 


* For undendamped Case, t Bu EI 


w) = Asin(wyt+) exp (Sunt) |, wa wN? 


, Rotational Vibrations are based on the equation : 


Next Lecture 


a Read M enia m 9/3: Forced Vibrations 


